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CORROSION INHIBITING QUENCHANT COMPOSITIONS 

background or the xmvemtiom 

this anv®g»££©gj E-eisfcigs g@ <g©sso§£@sa 
^inhibiting ©sganie ^©Xyaee-eongaining queneharafe 
"cosaposigions that provide excellent proteettoa 

aiaiage th© eegseiioa of . steel 0 

Quenching is q process whereby m mrntml 

heated to a given elevated teaperatyre is rapidly 

eooled by immersion in © bath containing a 
composition having m high heat extracting potential 
such as watQr 0 brines, ©ilg @ s p©ly@©r solutionSo 
Water and brin© baths ar© easily disposed ©f andl 
relatively inexpensive, h©w©ver 0 such baths -cool at 
extremely rapid rates ®nd frequently provid© ©etals 
quenched therein with © strained mierostructurig that 
is susceptible to warpage and crae&ingo @il baths 
typically provide metals quenched therein with 
relatively sl©w cooling r®tes 0 however* oils ©re 
expensive materials to us© 0 have relatively, lot? 
flash points which create © risfe of fire 0 and 
oftentimes leav© an undesirable file on metals 
quenched there in<> 

Low east aqueous solutions or dispersions 
of organic polymers have been developed which 
combine sany of the cooling rate advantages of oils 
with She safety and disposal features of water and 
brine baths . Onli&e oils which tend to for® 
undesirable degradation products which are removed 
f ro® tanfts prior t® bath emplacement 0 ©rgani© 
polymer-containing quench baths generally do m>@g 
for© system-fouling produ<ets 0 Thus 0 these organs© 



polymer~eontaining compositions are of particular 
interesto Accordingly 0 organic polymer-containing 
baths are easily maintained by the addition of 
quenehant eoneentrat@ to an existing bathe 

Aqueous organic polymer-containing 
quenehant compositions* Xi&is any water containing 
compos it ions 0 -"have © tendency t& corrode metals with 
which they are in contact* Moreover 0 at the 
elevaied temperatures encountered when hot metals 
are rapidly cooled 0 many organic polymers tend to 
undergo thermal and oxidative degradation to form 
products D usually acids 0 which also, contribute- to 
eorrosiono In order to impart protection against 
corrosion,, on© or more corrosion inhibitors ar© 
generally included in quenehant compositions*. The 
ability of © corrosion inhibited to protect against 
the corrosion of ferrous metals such as iron and 
steel is especially critical in the case of these 
compositions since. quench' tanfts* quenehant agitation 
equipment and worftpieee handling systems are 
typically fabricated from iron based metals o 

Under conditions of normal usage 0 a quench 
bath gradually becomes depleted of its various 
components o lath depletion may result D for example 9 
from evaporation 0 boil over 0 and splash out loss of 
quenehant i polymer being dragged out of solution as 
a film on materials quenched^ and oxidative and 
thermal degradation of polymer « 

In th© course of use* the fluid level of 
the bath is maintained at a predetermined volume by 
the addition ©f water D however „ since polymer and 
inhibitor components may be selectively lost from a 
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bath, the periodic addition of concentrated 
quenchant is necessary Zo maintain proper hmth 
composition,. Users are generally able t© readily 
determine the polymer concentration of m bath by 
measuring the viscosity and/or refraetiv© index of a 
bath sample,, Analysis ©f © bath for its inhibitor 
concentration, is typically not performed since it 
requires more expensive equipment and is more time 
consuming than polymer analysis 0 

Since concentrate addition is usually 
determined by polymer analysis, quenchant 
compositions are typically formulated to contain an 
amount of inhibitor in excess ©f the minimum amount 
needed to provide protection against c@rr©si©n 0 The 
saSety margin afforded by the inhibitor excess 
ensures that adequate corrosion protection is not 
unknowingly losto 

Heretofore,, alkali metal nitrites, such as 
sodium nitrite D have been widely used as inhibitor 

m 

additives in quenchant compositionso Nitrites are 
particularly effective in inhibiting the corrosion 
of steel and from a cost perspective are relatively 
inexpensive o Amines 0 such as triethanolamines, are 
also well know cortosion inhibitors*, While not 
normally used in conjunction with amines 0 nitrite 
inhibited quenchant composition are sometimes 
subject t© amine contamination*. The formation of 
N~nitrosamines by the reaction of secondary amines 
Hifch nitrites may be possible 0 Therefor©, 
considerable interest exists in developing m 
non-nitrite corrosion inhibitor system, m©st 
preferably an amine-free, non-nitrite corrosion 



* 
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inhibitor system 0 which may be compatibly added to 
existing nitrite containing baths without 
engendering M-nitrosamine formation* thus ©Hewing 
user® to run nitrite out ©f their baths whilQ 
converting to non-nitrite systems* 

Researchers have experimented with a 
variety of compositions In attempting to develop a 
non-nitrite Inhibitor system which approximates 
nitrite performance with respect to. Inhibiting the 
corrosion ©f steelo European Patent Application Mo, 
7923§ discloses a nitrlt©-free quench bath 
comprising water 0 m polyallcylene glycols 
triethanolamIne D salicylic acid and a copper 
chelating agent* West German Patent No. 1 D Silo 591 
discloses a quench bath comprising watery an ethan©! 
amine D and © earboxyllc ©eld such as benzoic or 
salicylic acldo Japanese Patent M© 0 
discloses aqueous polyalkylene glycol 
metal-quenching fluids containing a mixture of a 
earboxylle acid, an amin© and a chelating agent as a 
corrosion Inhibitor* 

BoSo Patent No, 4 t ?63,167 to Bo Mag© 
discloses poly(alfeylene) oxide compositions suitable 
for use as hydraulic fluids 0 metal working 
lubricants p metal treating formulations 9 and the 
like. The compositions have incorporated therein a 
bridged dimer ©f a hydroxyl-substituted aromatic 
earboxylie acid and salts thereof of the general 
formulas 



» 



WO 86/05823 



PCT/US86/00619 





(1) 




0 2 H H0 2 



OKI 




(2) 



wherein 3t is m eheaieally stable group selected fro© 
lower ©lkylene D sulfonyl 0 and amino groups 0 and e 
sulfur fitoa 0 and Y and Y 9 say be the sea® or 
different,, and are a hydrogen atom, hydroxyl group 0 
amino group 0 alky! group 0 or sulfenyl group o 

UoSo Patent W© 0 4 0 277 0 36S to Bo Mag© 
describes poly (alkylene oxide) compositions suitable 
for use as hydraulic fluids 0 metal working 
lubricants o metal treating formulations and the like 
having incorporated therein an effective amount of a 
mononuclear aromatic compound having at least one 
substituent nitro group such as nitrobensoic aeid 0 
4-nitrophthalie aeid 0 i-nitroisophthalie ©eid D 
3 0 5-dinitrobenzeie acid and salts thereof * These 
compounds are excellent corrosion inhibitors but 
have the disadvantage of being relatively expensive 
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Eusopean Patent M@o 0 039 488 ' issued £® 
Mag© <bZ &1o discloses poly(elkylene ©sside^ 
eoaposifcions suitable Sos use ®s hydraulic fluids 0 
aetel wosfcingo lubricants 0 setal treating 
foraulations and the like having £nc©rp©rat©d 
therein a corrosion inhibiting aaeunfc @f © ©issture 
eoaprising q ©ononuelear arosati© compound having s£ 
least on© subsfcituent nitr© group 0 ® precipitant 
anodic inhibit©^ ®nd preferably a buff ©So Included 
aaong th© precipitant anodie inhibitors suitable foe 
us© therein &r<g bridged diaers ©f ihydr©5syl" 
substituted sresatie carboxylic acids and selto 
thereof @f fch® general f ©raules 




wherein n is an integer having a vaiu© fro® 1 t© * 
and S3 is hydrogen @r en alkali ©et&lg non-oxidising 
inorganie acids such as thos© @§ tungstie and 
aolybdie acids g and benzoic acid or the soluble 
salts thereof o 
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Among the buffers listed as suitable for 
use therein are those buffers having a pH between 
about 8 and 10 such as borax and alkanolamineSo The 
patent exemplifies as a suitable inhibitor system 
the combination of aonoethanolemine 0 benzoic ®cid 0 
and the sodium salt of m-nitrobensoie ©eid (s@@ 
Table X» Example 9). ! 

The European patent to Mag© et aL does not 
specifically disclose th© use of salicylic acid or 
the alkali metal salts thereof in combination with 
nitro-substituted ®onoaromaties 0 In faet 0 in OoSo 
Patent Mo 0 4„277 0 366 0 Mago discloses that salicylic 
acid salts and benzoic acid salts behave in 
different ways 0 and further 0 that salicylic acid 
salts are not effective corrosion inhibitors s 

"The data thus presented shew that 
ni troaromatic compounds exhibit considerable 
oxidation protection for the poly (alky lene oxide) 
solution and when suitable amounts of said additive 
were employed „ offered good corrosion protection to 
Steele In contrast thereto sodiu® salicylate,, which 
has a hydroxy 1 substituent on an aromatic acid 
nucleus 9 exhibited good oxidation protection but was 
not a good corrosion inhibitor for steels sodium 
benzoate* which has no substituent on an aromatic 
acid nucleus „ exhibited good corrosion inhibition 
for steel but afforded poor oxidation resistance,, o o w 
(see column 5 P Xin© 47 to column S 0 line 43) * 

UoSo Patent Mo 0 4 0 434 o 066 to Lewis 
discloses -an aqueous composition suitable for use as 
.a hydraulic energy transmitting fluid having © 
viscosity of at least 10 eentistokes at 40°e 
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containing up to 80 percent by weight of water and 
having incorporated therein at least ©d percent of 
an acidic lubricating agent and an amount of mn 
anti-wear additive which is effective in enhancing 
the antiwear and lubricating characteristics ©f the 
composition The antiwear ,additiv© disclosed is m 
combination of nitroaroma tic compounds having at 
least one substituent nitro group 0 such as 
3~nit-?oben2oie aeid 0 3 0 5-dinitroben2oic acid and thQ 
like 0 and © hydroxy 1 substituted aromatic ear boxy lie 
aeid 0 such as salicylic acid* dihydrexy substituted 
benzoic acid and bridged dimers of the formula: 



COOM 




(C H 



n"2n) 



COOM 





COOM MOOC 



(C H 



n 2n 
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therein 83 is hydrogen D al&aii aetal 0 ©l&aline earth 
metal or amaoniua and n is an integer having a value 

©f 1 fc© 4o 

The patent further discloses that a 
water-soluble polyaer viscosity centre! agent 0 such 
as a poly(sl&ylene oxide) pelyaer D polyalfeyJi 
aethaerylate D urethane polyaer 0 poly amide ester 0 
polyaaide aX&oxylat© may ©Is© be presento Lewi© 
specifically discloses fch© desirability of adding 
corrosion inhibitors t© thm composition in addition 
to the antiwear additivQo 

Examples of corrosion inhibitors suitable for use in 
the composition are allcanolamine© 0 alkylene oxide 
adducts 0 allcali aetal salts of carboxyl&c acids and 
the li&©o 

In accordance with the present invention 
there are provided aqueous polymer compositions 
suitable for use as quenchant compositions which 
provide excellent protection against the corrosion 
of metals 0 particularly steel 0 having incorporated 
therein non-nitrite inhibitor systems wherein the 
corrosion protection afforded by the corrosion 
inhibitor components of the systems is enhanced by 
the -presene© ©f potentiators Further aspects @? 
this invention are directed t© inhibitor systems 
that are free from both asune and nitrite components 
and can thus be used in conjunction with quenehant 



concentrates for use in quenchant baths that contain 
nitrites „ The invention is also directed to m 
method of quenching metals using the quenchant 
compos it ion of this invention** 

DEFINITIONS 

For purposes of this description of the 
invention the following definitions shall apply: 

An "effective amount 50 of an inhibitor is 
that quantity of nitro-substituted compound which 
provides art organic polymer containing quenchant 
composition with a pre-aeid wash corrosion weight 
change of ©bout loO @g« @r less* as per a series of 
576 repetitions of the Repeat Quench Test 
hereinafter detailed wherein the pH of the 
composition at the expiration of the test is a value 

of ©bout 7o- - . - 

The "minimum effective amount 00 of an. 
inhibitor system is defined as the smallest quantity 
of nitro-substituted compound which consistently 
provides an organic polymer containing composition 
with a pre-aeid wash corrosion weight change of loO 
mg or less, as per a series' of 576 repetitions of 
the Repeat Quench Test wherein the pH of the 
composition at the expiration of the test is a value 

of about ?o 

A "potentiating amount" of potentiator is 
defined as that quantity of potentiator which is 
sufficient to reduce the "minimum effective amount" 
of nitro-substituted compound present in the 
composition to a value below the amount present in 
the "minimus* effective amount" of an otherwisQ 
identical composition lacking a potentiator*, 



A "potentiatingly acceptable 90 compound is 
that hydroxy-substituted mononuclear aromatic 
earboxylie acid, or salt thereof 0 which by its 
addition to a composition reduces the w minimu@ 
effective amount™ of the inhibitor component of the 
composition. 0 •! 

"Hate? soluble™ is defined as having a 
solubility of at least ©d moles per liter of 
composition at 25®e 0 

The "Repeat Quench Test 0 * is the following 
tests A weighed 1010 steel coupon <%o4 cm ss ©<>0§ em 
n 10 o0 cm having a mass of about 26 gms is suspended 
in a 30 em cylindrical tank 11 em in diameter 
containing approximately 2500 ml of the quenehant 
composition being sampled so that 2/3 of the coupon 
is positioned below the bath surface*. The 
temperature of the bath is maintained at about 4>3± 
5®C by means of a water cooling jacket fitted to the 
tanko The tank is equipped with a mechanical 
circulating means to ensure continuous bath 
agitation and a foil cover to check bath 
evaporation* An SO cm low carbon steel rod 15 .9 mm 
in diameter is subjected to 5 minutes of heating in 
a S45°G furnace located above the tank to reach a 
surface temperature of about 750 to 800®e o 
Following heating o the rod is immersed in the bath 
to a depth of about 20 em for a 2-1/2 minute 
periodo The rod is continuously cycled between the 
furnace and bath for a series of 576 repetitions 
over a 72 hour periodo A float-level control unit 
tied into a 4 liter reservoir of distilled water 
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monitor® Zh© £Xu£^ £®v@2. ©£ eh© feaeiao nalntainins 
sea® ag a gs , @°s®e saeJs 0 

She stmt ©eugeft £g seseved fee® £h@ baefi5 0 j?£ns©^] 0 
ds"£®d.and w@£gh@dU Th@ e©up©Ei £s stessS su©3@e£©d g© 
wash£ng vlth b 10% aqueous ;'so£ug£©Ea @f S»3?de©ehi@e£e 
®e£d een£a£n£ng aboufc'- 0.2% : by tJ@£ghe ©f asa 
al&ylpye&dine g© JFu^feheg seaev® @is£da££©ga ©seduegs 
and i® t?e£gh@d agaia 0 Th® ga&a -os 3L©gs £a w©£ghfe £8 
Mposfcod ■ ia ynjfcg of ®iil£g^a©g 0 Additionally 
fiaal ^alyQ @f gh<§ eosgosieioa &@ aeasu?ed-aad 
ffeeosdedo . 

SUMMARY OF THg ICMVEMTZQM 

v ?fo£§ iaveafcioa E@la£<s§ £© aa aqu©©ias 
©sgaaie @>@ly©<§E ©oafcaiaing coDpos&t-ioa ©y&£abl© foe 
yg@ a§ a qu@nehaa£ eoaposieioa foaviag £ae©ep@^©e®d 
Miopia Q ©©e£©s£©a iahib£S©£ ays tea haviag' a 
eoseosioa iahibaeos <eo®p©a©n£ (A) 0 ®ra w <sf?©e£&^Q 
as©ua£ ro ©f ^aeee solubl®* 7 ar©aa££<g <ga^b©2syl&<g ae£d 
@£ salfc £lh@s®@f lhaviag ©a® oe £w@ a£©sa££@ ^iagg and 
a£ lease ©a© aifero-subs&ituea&s ' aad a© a pofraasiafeos 
e©mp©n©a£ iB} D ae l@a§£ a ^©eengia&ing* 7 asouak of a 
w watoe soluble" eompouad off £h<g formulas 
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wherein M S 4® hydrogen ©e an organic ®s inorganic 
cation and @ Is 1 @s So 

Preferably the water soluble potentiates is 
provided in an amount sufficient t© redueo thG 
•"minimum effect amount" @f the inhibitor component 
CA) by at least 2S percent 0 most preferably fey o£ 
least 4® pereento as compered to an otherwise 
identical composition lacking a potentiates 

component (i)o 

'"** % n q gsefes^ed embodiment the composition 

of this invention als® comprises o pH adjustment 
agent o 

:.. .DETAILED DE SCRXPTIOW OF THE INVENTION 

• The nitro-substituted aromatic acids and 
salts include monoaremati© compounds ©f the formulas 
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wherein H is hydrogen ©« an organic ©r inorganic 
cation and n and p are independently 1 ©r 2o 
Preferably,, the corrosion inhibitor is selected from 
the group consisting of ©rth©„ meta D and 
pare-nitrobengeie acid 0 4-nitrophthalie aeid„ 
S-nitroisophthalie aeid 0 3 0 §> - dinitrebenseie acid 
and the water soluble organic and inorganic salts 
thereof . Preferred salts are the alkali metal salts 
®nd 0 in the general ease, the amine and alkanolamine 
salts of the nitre-substituted aeidSo 



The potentiators include salicylic acid, 
3 0 5-dihydroxy benzole acid and the nates soluble 
organic or inorganic salts thereof* particularly the 
altcali metal salts- and P - in the general eas© 0 the 
amine and alfcanolamine salts thereof * It should be 
noted that the potentiator .say b© further 
substituted with one or aere ®lkyl 0 alkoxy D ©r 
halide group(s) provided that such substitution does 
not reduce the solubility of the potentiator to a 
value below that which is defined herein as water 
soluble or provide a compound which is not 
"potent iatingly acceptable" <> Preferred potentiators 
are salicylic acid and the sodium and potassium 
salts thereof*, 

The pH- adjustment agents include 
neutralising agents and buffers which provide the 
composition with an initial pH value of at least 
about 7o5 0 and preferably provide an initial pH 
value between about 7«S and 12. &. Buffers which 
maintain the pH value of the composition in use- 
within a range of fro® about 7«0 to about 11 o 5 are 
preferred pH adjustment agents o The pH adjustment 
agent suitable for use herein should not reduce the 
solubility of the other components of the inhibitor 
system to a value less than that defined herein as 
w water soluble°°o Neutralizing agents and buffers 
include compounds such as alkali metal or ammonium 
hydroxides 0 phosphates,, borates 0 bicarbonate® or 
a Ikanol amines; borass and the like« Borass and 
a l&anol amines 0 particularly triethanolamine which 
tends to be more stable in solution than 
alkanolamines such as ethanolamine and 
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diethanolamine 0 are preferred,, In compositions 
characterised by the essential absence of amine 
compounds 0 buffers may be selected from the group 
consisting of Hater soluble phosphates , borates 0 
bicarbonates and bor&Xo 

The mole ratio ©f faitro-substituted 
aromatic compound to potentiator varies over a wide 
range o Once at least a °°minimu@ effective amount 90 
of arr inhibitor component is. provided t@ a 
composition the concentration of either the 
nitro-substituted aromatic compound or potentiator 
oftentimes may be significantly increased without 
adversely affecting the corrosion inhibiting 
properties of the inhibitor system,, In general 0 the 
mole ratio of nitro-substituted aromatic compound to 
potentiator ranges from ©bout 1:10 to about 10sl 0 
with cost factors making, ratios of ls2 to 2s 1 the 
ratios of choice 0 with ratios of about IsloS to 
about loSsl being generally more desirable . 

The organic polymers suitable for use in 
this invention are widely variable* In general 0 the 
polymers have a solubility of about 50o0 g/liter in 
water at 25°C and average molecular weights of from 
about 400 to several million., The polymers include 
for example o poly(oxyalkylene) containing polymers 0 
typical of which are the polymers present in the 
UCOW® cguenchants available from Union Carbide 
Corporations polyacrylie acids p polymethaerylie 
acids o copolymers of acrylic acid and methacrylie 
acid and the water-soluble salts thereof 0 including 
the sodium polyacrylates of Aqu©~QuenehC* 110 
available from EoF* Houghton i polyvinylpyrrolidones 
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sueh fis are present in Perquench© 60 or 
Parqueneh® 90 available from Park Chemical e@oS 
polyoxa^olines such as Developmental Polymer 
XAS-10S74 m p©ly 2-ethyloxagoline polymer available 
fro© Dow Chemical C© 0 ? polyvinyl alcohols and the 
li&e 0 Polymers selected from the group consisting 
of poly(oxyalicy,lene) containing polymers s acrylic 
acid polymers and- copolymers D the alkali metal and 
ammonium salts of acrylic acid polymers and 
copolymers D polyvinylpyrrolidones „ and 
polyoxasolines are preferred*, Pol.y(oxyalkyi©ne) 
containing polymers are particularly well suited for 
use in quenchant compositions o 

F©ly(©5tyal!fcylen@) containing polymers 
include those polymers having weight average 
molecular weights of from about 1 O OQ0 to about 
25 D 000 with weight average molecular weights of fro© 
about 4 O OO0 to about 20 0 000 being preferred and 
weight average "molecular weights of about 10 D 000 to 
about 16 D 000 being especially prefer redo For most 
quenchant applications copolymers having ©ssyethylene 
and higher molecular weight ;o3syalkylene groups are 
preferred* Particularly preferred are copolymers 
having exyethylene and oscybutylene groups 0 and most 
preferably copolymers having exyethylen© and 
oxypropylene groups o Terpolymers containing 
o^yethylene 0 ©xypropylen© 0 and ©ssybutylene groups 
are also suitable for us® herein*. In general the 
polymers should contain sufficient ©methylene 
groups to render the polymer water soluble o 
Copolymers containing from, about §0 to about 90 
weight percent of ostyethylene groups and from about 
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40 to about 10 weight percent of higher molecular 
neighs oxyalftylen© groups are preferred*. Copolymers 
containing fro© about 75 to SS percent @f 
oxyethylene groups and from about 25 to 15 perceng 
of higher molecular weighs ©xyalkylene groups are 
particularly preferred » The polymers any be linear 

■ 

or branched* random or blocfted 0 capped @r uneappedo 
Branched polymers suitable for use herein include 
the connected branch copolymers disclosed in 
European Patent No. 0 11© 97© incorporated herein by 
reference* Polyoxyal&ylen® containing .polymers 
suitable for use in the compositions of this 
invention are set £©rth aor© fully in UoSo Patent 
NoSo 2,425,755,, 2,770,564, 3,022,205, 3,475,232, 
3,865,642, 4,277,366, ®nd 4,310,436 incorporated 
herein by reference*. 

The polyvinylpyrrolidones include polymers 
represented by the formulas 



CH 



2 



wherein n is an integer such as to provide a polymer 
with a molecular weight ©f about 5,000 to 400 , 000 , 
preferably about 50 , 000 to about 360 0 000 and most 
preferably about 100,000 to 2OO,000o 
Polyvinylpyrrolidones suitable for use herein are se't 
forth more particularly in Patent Mo* 3,902,92$ 

incorporated by reference herein*. 
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Th@ pelyojtazoline polysees ineiude gelymess 
en ted by the formulas. 




wherein E is a substituent selected fro© thQ group 
consisting of ® phenyl group or an al&yl group having 
1 t@ 1 carbon at©@s 0 ®nc3 is preferably an ©l&yl 
©©ntaining fro© 1 t© 3 carbon ©toss and wherein n is 
an integer, such as t© provide © polymer having a 
molecular weighs ©f about 5 0 00© to ©bout 1 D O00 O OO0 O 
preferably .about 50*000 to about 500,000 and most 
preferably about 200 0 00© t@ 500,000* Such polymers 
are described more particularly in Uo§ 0 Patent M©o 
*>i>b§& v 2k& incorporated herQin by referenceo 

The polyacrylic acid polymers includ® 
polyacrylie and polymethacrylic acids, ©©polymers of 
acrylic and sethaerylic aeid 0 and the organic @r 
inorganic salts there©? having an intrinsic viscosity 
£ ] of about OoOl© to ab©ut 0oO50 l/g 0 preferably 
ab©ut 0oO20 to about ©o 045 1 /g,> as determined in 
water at 25®€o These polymers are disclosed ©@r© 
particularly in patent N@o 3 0 99&d©7<§ 0 

incorporated by reference herein*, Preferred organic 
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salts of the polyaerylie acids include the potassium, 
sodium, ammonium and albanol salts thereof 0 

The polyvinyl alcohols include the 
hydrolysis products of polyvinyl esters of earboxylie 
acids as well as the hydrolysis products ©f 
copolymers of vinyl esters ;With polyaerisable 
materials such as styrene, * acrylic esters, 
acrylonitrile,' vinyl halides, maleie anhydrides 0 
vinyHdene chloride „ ethylene and the like as set 
forth more fully in Uo§* Patent No* 2, $00,290 
incorporated herein by references 

The polymer concentrations of the 
compositions of this invention are widely variable 
Depending upon the particular polymer used and the 
specific quenching application, the rati© of water to 
polymer may be between about 250 si to Isl* The range 
provided includes concentrates which have typical 
water to polymer ratios of about 20 si to about Islo 
In the case of poly (oxyel&ylene) -containing quenehant 
compositions, concentrations of from about 1% to- 
about 20% by weight @f polymer are typical with 
compositions of fro© about 2% to about 15% by weight 
of polymer being preferred.. In the case ©f 
polyvinylpyrrolidone-eontaining compositions , 
concentrations of from about 1% to about 13% by 
weight of polymer are typical with concentrations of 
from about 2% to about &% by weight being prefer redo 
Polyoxazoline-eontaining quenehant compositions 
usually contain fro® about 0 o S t© about 5»Q% of 
polymer, with polymer concentrations of from about 
lo5% to about 3o0% by weight being preferredo 
Polyacrylate or polyaerylie acid-containing 
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coxnpositions generally contain fro® about Q*4>% to 
about 10c 0% by weight 0 preferably fro® about 0'o5% to 
about <So0% by weight of polymer*, the polyaer 
concentration of polyvinyl aleohol-eontaining 
compositions is typically fro© about Q 0 l% to about 
10% by weight 0 preferably Sfom about Qo5% to about 
3o0% by weight* 

The ainiau© effective amount of a given 
inhibi-tor component in a composition varies depending 
upon the degree of nitro-substitution ©f the 
inhibitor 0 the particular polymer used,, the polymer 
eoneentrati©n 0 the amount ©f water present in the 
composition D and the conditions of use to which the 
composition is subjected*. For example,, when the pK 
of a composition in use falls to a value below about 
To® it may be necessary to provide the composition 
with a greater concentration of inhibitor than if its 
pH in use had been. maintained at a value above about 
7 0 Qo In general o compositions may contain fro© about 
0o02 to about 2o0 weight percent 0 based on the total 
weight of the composition, of a corrosion inhibitor- 
Potentiator concentrations/ lifte inhibitor 
concentrations 0 are widely variable 0 typical 
"potentiating amount™ of potentiator falls within a 
range of fro© about O o 02 to about 2 O 0 weight percent,, 
based on the weight of the composition 

It should be noted. that at inhibitor 
concentrations slightly less than the ^ainiau© 
effective amount™ corrosion weight change dmtm is 
widely variable., The scatter observed for weight 
change data is increased when the final pH of the 
composition falls to values below about 7 o 0c The 
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fluctuations in inhibitor syste© performance mt 
acidic pH values together with the tendency of acidic 
compositions to increase corrosion ma&e compositions 
capable of maintaining pH values above ab©y£ 7 O 0 the 
compositions of choice for use as quenchant 

compos it ions 0 ( 

t 

Although effective protection ©gainst 
corrosion may be attained at relatively low inhibitor 
system* concentrations 0 it is recommended that in use 
the concentrations be increased to ensure that 
adequate corrosion protection is mainteinedo 
Inhibitor concentrations fro© about 2U5 t@ about 10 
times the "minimum effective amount 00 fall within a 
representative" safety factor range 0 Inhibitor 
concentrations of at least three times the minimum 
"effective amount" are preferred « Economic factors 
will determine the inhibitor concentrations of 
choice 0 however p for most quenchant applications „ 
inhibitor concentrations in a range between 3 and 4 
times the "minimum effective amount" impart a 
sufficient safety factor to the composition.. 

The compositions of this invention may be 
prepared by adding the acid forms of the nitro- 
substituted compound and potentiator to an aqueous 
organic polymer base D If a buffered organic 
inhibitor syste© is desired* an organic buffer sueh 
as an alkanolamine is additionally added to the 
composition* Preferably „ compositions containing an 
organic buffer are prepared by dissolving m selected 
allcanolamine in water t© for® a base solution 0 
sifting the desired acid forms of the inhibitor and 
potentiator into the base solution while continuously 
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agitating the same 0 and adding e selected aqueous 
organic polyaer coaponent to the base solution 
following dissolution of eh© acids*. In another 
embodiaent the organic salts of the organic acids ©re 
formed in situ by the addition of 0 strong base 0 such 
as an a 11c All sets! hydroxide 0 to th© composition* 
Preferably 0 the inorganic salt forms of eh© 
eeapositions Are prepared by dissolving the selected 
base in watQr to for© a base solution D sifting the 
desired acid forma of the inhibitor and potentiator 
into the base solution while -continuously ' Agitating 
same© dissolving a buffer in the resulting solution 
if desired,, and Adding m selected organic polyaer 
component thereto*. In araine~free systems containing 
the 'salt forms of the organic acids 0 the composition 
may be buffered t© a desired pH by the addition of 
phosphate 0 borate D bicarbonate p borax or the lilte*, 

Sn m preferred embodiment 0 this invention is 
directed t@ an aqueous composition comprising m 
poly(e3tyalleylene) -containing polymer having 
sufficient ethylene oxide groups t® provide m water 
solubility of, at least about 50 grams per liter at 
2S®Q D a nitrosubstituted aromatic acid acid of the 




(C00M) 



n 



wherein £9 is hydrogen an organic or inorganic 
cation and n and f> are Independently I 2g a 
^potentiating ©mount 50 of © potentiator of the formulas 
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COOH 1 




! 

1 ' 

wherein P3 is hydrogen ©r an inorganic cations and 
a is'l or 2; and a ?H adjustment ©gene in an asount 
sufficient to provide an initial pH of at least about 

In an especially preferred esbodisent this 
invention comprises an aqueous organic polymer 
containing composition having incorporated therein a 
corrosion inhibitor selected fro© the group 
consisting of ortho* me£a p and para-nitrobenzoie 
acid, 4-nitrophthalie aeid„ 5-nitroisophthalic aeid 0 
3 0 S-dinitrobenzoic acid and the organic or inorganic 
water soluble salts thereof and sufficient water 
soluble potentiator of the formulas 



COOM 1 




wherein is selected fro© the group consisting of 
hydrogen and organic and inorganic cations and © is 1 
or 2 0 to provide a corrosion weight change of Xo8 mgo 
or less as per the Repeat Quench Test wh<r?ein the pH 
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of the composition at the expiration of the test is a 
value ©f about 7 0 the mole ratio of inhibit©? 6© 
potentiator being about Is 10 to about 10s 5U 
Preferably 0 the composition als© comprises as buffer 
capable of maintaining the pH value ©f the 
composition within a rang© of fro© about 7o0 t@ about 

1 1 o 3 o ' y 

This invention is als© directed t© a method 
of quenching metals which comprises the steps ©f - 

(A) heating a metal wor&piee.e t© a 
desired high temperatures 

(8) immersing the metal in a bath 
comprising from about 0.5 to about 20 percent by 
weight of an organic polymers from about 9.02 t© 
about 2« 0 weight percent of a water soluble aromatic 
ear boxy lie acid ©r salt thereof „ having @ne ©r two 
aromatic rings and at least one nitro-substituents 
from about 0<,02 to about 2o0 weight percent of a 
water soluble monoaromatie earboxylie acid or salts 
thereof „ having one or two hydroxy substituentss _ 
a balance ©f water 0 until a desired reduction in 
worftpieee temperature is achieved 5 

(C) removing the workpieee from the 

bath. 

In a preferred method of quenching metals 
the bath is characterized as having an essential 
absence of amine compounds and comprises from about 2 
to about 20 weight percent @f an ethylen© 
©xide/propylen® oxide copolymer having fro® about 60 
to about SO weight percent of oxyethylen© groups and 
from about 40 t© about 1© percent of ©xypropylene 
groups o from about 0.2 to about 2*0 weight percent ©f 
a corrosion inhibitor selected from the gr©uf> 
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consisting of nitre-bengoie acid, 3 0 5-dinitr© benzoic 
acid and the alkali metal and salt thereof? fro© 
about 0o02 to about 2o0 weight percent @f a 
potentiator selected from the group consisting of 
salicylic ©cid 0 3 0 S«dihydr©3ty benzoic acid ®nd the 
alkali metal and ammonium salts thereof, © buffer 
capable of maintaining £h@ pKf value of the 
composition in use within a range of from about 7 O 0 
to ab~Out llo5$ and a balance of water o 

Examples 1 to S, and Comparative Examples 
The corrosion resistance ©f various organic 
polymer containing compositions was studied by means 
of the following Repeat Quench Teste Corrosion data 
for the various solutions tested is provided in 
Table X below 0 
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WHAT IS CLAIMED XS : 

L An aqueous organic polymer containing 
composition having incorporated therein a corrosion 
inhibiting system which comprises? 

(A) an ©ffoetiv© ©mount of a 
water-soluble aromatic earboxylic acid or salt 

* 

thereof having one or two aromatic rings and at 
least one nitre substituents ©nd 

(B) at least m potentiating amount of 
a water soluble compound of the formulas 




wherein M* is hydrogen or an organic or inorganic 
cation and m is 1 or 2o 

2o The composition of claim 1 wherein 
component (B) is provided in an amount sufficient to 
reduce the "minimum effective amount 00 of component 
(A) by at least 25 percent,, 

3 0 The composition of claim 1 wherein 
component (A) is provided in a concentration at 
least three times the amount present in the "minimum 
effective amount 00 ** 

4>o The composition of claim 3 wherein 
fro® about 0oO2 to 2o0 weight percent based en the 
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weighs of the composition of a corrosion inhibitor 
is provided o 

So The composition of claim 3 wherein the 
sole ratio of component (A) to component (1) is fro© 

©bout Is 10 to ©bout 10s L . 

■ r 

m 

J ► 

V 

So The composition of claim 5 having a pH 
adjustment agent o 

7a The composition of claim 7 wherein the 
pH adjustment agent comprises a buffer capable of 
maintaining the pH value of the eomposiions in *use 
within a range of fro® about 7*0 to about lioBo 

So The composition of claim 7 having an 
essential absence of amine compounds wherein the 
buffer comprises a member selected from the group 
consisting of water soluble phosphates,, borates p 
bicarbonates and borax e 

9o The composition, of claim 1 in which 
the weight rati© of water to polymer is between 

about 250 il to 1:1. ' 

*■ 

10 o The composition of claim 1 in which 
the organic polymer is selected from the group 
consisting of pely(exyslkylene)-eontaining polymers „ 
acrylic acid polymers and copolymers p the alkali 
metal and ammonium salts of acrylic acid polymers 
and copolymers o polyvinylpyrrolidones and 
polyoxasol ines * 
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XX o The composition @f elai© 1 in which 
organic polymer is © poly(oxyalftyiene)«eentaining 

polymer o 

l2o The composition of claim 11 wherein 
the polymer comprises a copolymer of ethylen© ©xid© 
and propylene ©ssidQo M 

13o The- composition of claim 12 wherein 
the copolymer comprises fro© about 6© t© about 90 
percent by weight of o&yethylene groups and £r©m 
about 4© £@ ©bout 10 percent by weight @f 
o^ypropylene groups and h©s © molecular weight £@ 
fro® ©bout 10 0 000 to abou£ 16 „ 



l^>o An ©queous eompositien useful as © 
metal quenehant comprising m water-golubXQ 
p©Xy(©xyalfcyXene)~eontain&ng polymer having ' 
sufficient ©xyefchylene groups to. provide © water 
solubility of at least about 50 grass per liter at 
25 e Cs a nitrosubstituted aromatic compound of the 




(COOM) p 



< N0 2>n 
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wherein P3 is hydrogen and/or an organic or Inorganic 
cation and n and p are independently 1 or 2s © 
potentiating amount of e potentiator of th® formulas 




wherein is hydrogen or an organic ©r inorganic 
cation and ® is 1 or 2s and m pH adjustment agent in 
an amount sufficient to provide an initial pH of at 
least about 7oi« 

* 

ISo The composition of claim 14 wherein 
the. nitro-substituted aromatic compound is provided 
in an amount of at least three times the amount 
present in the "minimum effective amount 09 of the 
inhibitor syste®o 

16 o The composition of claim 15 wherein 
the mole ratio of nitro-substituted aromatic 
compound to potentiator is about Is 10 to 10s L 

17 o The composition of claim IS wherein 
the nitro-substituted aromatic compound is provided 
in an amount of between about So02 to 2.0 weighs 
percent based on the weight of the composition* 
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18o Th© composition of eiaia 17 wherein 
the copolymer comprises from shout 60 te about fO 
peeeent by weight ©f o*yet«ylen@ groups and fr©m 
about 4© t© about 3.0 percent by weight ©f 
exypropylene groups and has a molecular weighs @f 
from about 1© C ©0© t@ about 16.000, 

If., An- aqueous erganie polymer containing 
composition having incorporated therein a corrosion 
inhibitor selected fro® th© group consisting of 
• orth©o aeta-o and para-nitrebensoie ©eid 0 

4-nitrophthalie acid P 3=nitreisophthalie aeid 0 
3 0 3=dinitreben2©ie acid and th© alfeaii metal and' th© 
organic or inorganic water soluble salts thereof and 
sufficient water-soluble potentiator ©f th® feraulas 

COOH 1 




0H >m 



wherein n l is selected fro® th© group consisting 
of hydrogen and organic or inorganic cations and a 
is 1 or 2, t© provide a pre-aeid wash corrosion 
weight change of 1.0 ag ©r less as per th© Repeat 
Quench Test wherein the pH ©f th© composition at the 
expiration of th© test is © value of abeut 7 „ the 
mole rati© ©f inhibitor t© potentiater being abeut 
1:10 to about l@slo 

20o The composition ©f claim It wherein 
the polymer contains sufficient (oayethylen©) groups 



32 



to have fi water solubility -of fit least ©bout 50 gram 
per liter of water at 20®e o 

2Xo The composition of claim 2© wherein 
the pH adjustment agent comprises © buffer capable 
of maintaining the pH value f ; of the composition in 
use within a range of absut* ?o@ to about lL5o 

22o The composition of claim 21 having an 
essential absence of amine compounds therein the 
buffer comprises a member selected fro®, the group 
consisting of water soluble phosphates 0 borates 0 
bicarbonates and borate 

23 o The composition of claim 22 wherein 
the corrosion inhibitor is an alkali metal salt of 
benzoic aeido 

24o The composition of claim 1® in which 
the polymer is a copolymer of ethylene osside and 
propylene oxide,, 

2So The composition of claim 23 in which 
the polymer is a bloelt copolymer „ 

26 o The composition of claim If in which 
the polymer is a random copolymer 

27 a An aqueous quenchant composition 
having an essential absence of amine compounds which 
comprises from about 0 o S to about 20 percent by 
weight based on the total weight of the composition 
of an organic polymery frosa about © o 02 to about 2o© 
percent by weight based on the total weight of the 
composition of a water soluble aromatic carbossylie 



4 
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acid or salt thereof 0 having one or two arosatie 
rings and at least one nitro substituentg 



fro© ©bout 0oQ2 and 2o0 percent by weight, based on 
the weight of the composition of a water soluble 
monoaromatie earboxylie acid or salt thereof, having 
one or two hydroxy substituentss and a balance of 

watero 

2So The composition of claim 27 which also 
comprises a buffer capable of maintaining the pH 
value @f the composition in use within a range of 
from about 7 o 0 to about 11 0 So 

29 o The composition of claim 28 wherein 
the organic polymer is selected from the group 
consisting of poly (exal&ylene) -containing polymers; 
acrylic acid polymers and copolymers and the a Ileal i 
metal and ammonium salts of acrylic acid polymers 
and eopolymet^o polyvinyl pyrrolidones 0 
polyoxagolin@ p and polyvinylalcohol@ 0 
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